The paper reviews current water reforms and initiatives in the Murray-Darling Bain from an economic perspective. It argues that while the principles (National Water Initiative) and rules (Water Act 2007) of water reform provide the framework to achieve the goals of reform, the financial incentives (2008 Water for the Future) need to change. In particular, the $3
Introduction
Water reform in the Murray-Darling Basin (MDB) is like a tale of two cities. It is both the best and the worst of times. The former because the National Water Initiative of 2004, the Water Act 2007 and the Water for the Future Package of 2008 worth $12.9 billion, collectively, provide a unique opportunity to resolve environmental and structural problems decades in the making. This offers an once-in-a-lifetime opportunity to discard the 'ancien regime' of subsidies for irrigation, overuse of water, and restrictions on water trading. But it is also the worst of times. The 'Big Dry' in the southern part of the Basin, on-going since 2001, has placed many environment assets in a critical state. This is not only because of reduced inflows due to the drought, but because of a proportionally much greater decline in water allocated by States to environmental flows relative to diversions by irrigators (Connell and Grafton 2008) .
Many water dependent communities are suffering from reduced incomes as water used within irrigation districts has declined. As a result, some irrigators have argued for continued restrictions on water trade so as to keep water, and their associated jobs, within their communities. It against this background that the Australian government is undertaking water reform with the aim to overcome overallocation of water to irrigated agriculture. The stated goals of reform are to "…ensure the health of river and groundwater systems by establishing clear pathways to return all systems to environmentally sustainable levels of extraction." (Council of Australian Governments, 2004, preamble) . This paper focuses on the economics of water reform in the MDB. It uses economic analysis to evaluate the existing reforms and to propose ways that the reform goals can be achieved cost effectively. At this critical juncture, it is argued that the financial incentives to achieve water reform need to be revised to both achieve the stated goals of reform and 'value for money'. In particular, if the $3.1 billion allocated to buying water entitlements and the $5.8 billion targeted for water infrastructure subsidies under Water for the Future were combined, the Australian Government would be much more likely to achieve healthy working rivers within the Basin, and for no extra cost. In other words, a change in how Australian Government funds are spent would deliver much greater environmental flows and larger environmental benefits with the same budget. It would also provide a solid basis for ensuring sustainable future for the environment and agriculture within the Basin.
The paper provides a brief overview of the 'State of the Basin' in terms of water diversions and entitlements, water trade, the current drought or 'Big Dry', its people, the environment and irrigated agriculture. Section three describes the recent water reform process and provides evidence as to why planned reforms will fail to deliver costeffective outcomes. In section four, key changes to the reform process are outlined to meet the stated goals of Australian governments in a cost effective way. In the final section, concluding remarks are offered.
State of the Basin
The Basin occupies about one million square kilometres, or about 14 per cent of the Australian continent, and has a population of just over two million people (Australian Bureau of Statistics, Australian Bureau of Agricultural and Resource Economics and Bureau of Rural Sciences 2009). Its two main rivers are: the Murray that has its source in the Victorian Alps and dominates the southern part of the Basin, and the Darling that originates in Queensland and connects to the Murray at Wentworth. The Murray and its major tributaries in the southern part of the Basin are 'regulated' rivers such that there are large water storages that regulate the flow to increase water availability in the drier summer months. This regulation has assisted in the development of irrigated agriculture that accounts for over 80 per cent of total water use in the Basin. By contrast, in the north of the Basin many of the rivers lack large, public storages so river flows follow the pattern of actual inflows. Farmers, with appropriate water licences, also have the right to capture and store flows for their own use.
The northern and southern parts of the Basin differ in terms of their rainfall patterns. The southern connected or 'regulated' part of the Basin receives most of its rainfall in the winter months while in the North, subject to cyclonic activity, receives about half of its inflows during the summer. Consequently, the type of irrigated agriculture differs across the Basin. Irrigation in the North, typically, is opportunistic based on the prevailing rain patterns while in the South, at least in the hotter and drier parts downstream of Mildura, perennial irrigation (especially horticulture and viticulture) is based on reliably supplied water released from upstream dams.
Water Diversions and Entitlements
Water for diversions in the Southern Basin is managed from storages via controlled releases and natural inflows. Holders of water entitlements receive water allocations every season based on the amount of water in storages, expected inflows and other factors. These allocations are defined as a percentage of the nominal quantity of the water entitlement that represents a share of a consumptive pool, and vary by catchment. Water entitlements have different levels of 'reliability' where high security entitlements receive their allocations before holders of general security entitlements. Water entitlements with 90 per cent reliability would expect to receive a full allocation 90 years out of 100. The quantity of water an entitlement holder would expect to receive is denominated by its long-term cap equivalent (LTCE) and it this amount, rather than the nominal quantity of water assigned to an entitlement, is what should be expected to be delivered in actual allocations of water.
In addition to allocating water to entitlement holders, states also provide 'planned' or 'rules-based' water to the environment under water resource plans. This planned or rulesbased water is, however, not a fixed entitlement despite the Cap because of the operational rules of water management. As a result, in many water sharing plans the proportion of rules-based water allocated to the environment declines with inflows to accommodate the needs of irrigators. As rules-based water is determined by States they are set based on the perceived needs and interests of the individual states rather than the needs and interests of the entire Basin. The discretionary nature of rule-based water has prompted the purchase of water entitlements by governments, especially the Australian Government, to ensure volumes of water are available for environmental flows.
Water Trade
Irrigators are able to buy and sell water entitlements although restrictions are in place to limit sales out of irrigation districts. Restrictions on sales of entitlements are in place in other states, but they have been imposed with greatest effect in Victoria. Its implementation of the 4 per cent rule limits the revocation of association between Victorian water entitlements and land in an irrigation district.
1 Sales of allocation water, the water assigned each season to water entitlements are also traded, but with much fewer constraints on trade.
Water trade in the Basin has occurred since the early 1980s and rapidly increased following the freeing up of some restrictions on trade and the establishment of the Cap in the mid 1990s. Trade volumes have also increased in response to reduced inflows and low seasonal allocations. In 2008-09 there were over 1,000 GL of water entitlements and over 1,700 GL of water allocations traded in the southern connected Murray-Darling Basin (National water Commission 2009a, p. 5). This water trade generates very substantial economic returns to irrigators (both buyers and sellers) and their farming communities worth over one billion dollars annually in terms of the value of water traded, and hundreds of millions of dollars in net gains from trade (Peterson et al. 2004 ).
The Big Dry
The past decade has witnessed a sharp drying trend in the southern part of the Basin that provides, on average, about 80 per cent of the river flows of the MDB. The Big Dry has been caused by both reduced rainfall and also higher temperatures that have increased evapo-transpiration. As a result, the proportion of agricultural land declared as being under 'exceptional circumstances', a proxy measure of the impact of the drought, has increased from about 5% This has translated into much reduced water diversions by irrigated farmers of between 30 and 50 per cent (see Figure 2 for the Murray River) and virtually no flows to the River Murray Mouth (see Figure 3) . It has also resulted in the proportion of inflows diverted for agriculture in the River Murray to increase from less than 50 per cent in the 1980s and 1990s to 76 per cent over the period 2000 -2008 (Grafton and Jiang 2010 .
The impact of the drought on the environment has been greater in terms of reduced flows because of the way regulated water is allocated in many parts of the Basin. Under existing water sharing rules reductions in water diversions are typically much smaller than the actual declines in inflows. 'Rules-based' or 'planned' water for the environment is, typically, treated as a residual after allocations to water diversions (Connell 2007a) , and incurs a greater proportional reduction in volumes as inflows decline.
2 Suspension of water sharing plans that have specified volumes of water for the environment has exacerbated this problem (Hamstead et al. 2008 ).
The consequence of the decade-long drought, with extremely dry years in 2002-2003 and 2007-2008 , is that irrigators have had to manage with much less water. This has sharply reduced production in the driest years (Horridge et al. 2005) (The Senate, 2008, p. 11 ).
The People
Although agriculture dominates in terms of water use within the Basin, it accounts for only 10 per cent of employment or some 100,000 jobs. It does, however, represent a higher proportion of total employment in smaller communities. Such towns and rural localities are, typically, areas of greatest socio-economic disadvantage ( About half of the population in the Basin lives in communities larger than 10,000, about a quarter in towns between 1,000 and 9,999 and the remainder, or a little over half a million people, live in rural localities or independently. It is these smaller communities and rural localities, with their greater dependence on agriculture and with less diversified economies that will be most affected by the current water reforms.
The Environment
The current drought has made it transparent that there is insufficient water flowing to key environmental assets to maintain them in a healthy state. The biggest impact is at the Murray Mouth at the end of the system, but assets throughout the Basin are in major state of decline (The Senate, 2008, p. 39) . The root cause is that regulation of inflows has meant that flood events that would regularly occur within the Basin now only happen rarely, at least in the southern part of the Basin. It is these flood events that allow the 'flushing out' of salts harmful to plant growth and enable inundation of areas to ensure bird and fish-breeding events. Periodic flooding is also necessary to maintain healthy ecosystems such as river red gum forests.
Much less regular flood events and minimal flows during dry periods has also exposed acid-sulphate soils in substantial parts of the Basin that can contribute to die offs associated with high acidity. As a result, 20 of the 23 river valleys in the Basin are classified as either in poor, or in very poor, state of health (Davies et al. 2008) . Some of these assets have been described as being in a critical state, such as the Lower Lakes and the Coorong, and also river red gum forests (Natural Resources Commission 2009) .
Irrigated Agriculture
The gross value of agricultural production in the Basin was some $15 billion in 2005-2006 of which irrigated agriculture contributed about one third of the total. While farming occupies 84 per cent of the total land area in the Basin, irrigated agriculture accounts for about 2 per cent of the total and, thus, generates much higher returns per hectare than dryland agriculture.
Overall, there are about 18,000 farm businesses that irrigate within the Basin while the total number of farming enterprises (dryland and irrigation) totals 61,000. The largest water users by activity in [2005] [2006] , in order of importance, were pasture (dairy, cattle and other livestock), cotton, rice, hay, cereals, grapes and fruits and nuts. For the same period the gross value of irrigated production by activity, in order of importance, were livestock (dairying, cattle and other livestock), fruits and nuts, cotton, grapes and vegetables ( . In large part this is because of water trade that has allowed water to move from low to higher valued uses despite reduced water allocations to farmers.
Review of Recent Water Reform
Water reform in the Murray-Darling has a long history. The biggest change following European settlement was the transformation of riparian rights into statutory water rights by States at the end of the nineteenth century. Water also features in Section 100 of the Constitution and allows for state jurisdiction given their "… reasonable use of the water and rivers for conservation and irrigation". Post-Federation reform led to the 1915 River Murray Waters Agreement that provided for the sharing of water between states (Connell 2007b) . In 1987, the Murray-Darling Basin Agreement established a Ministerial Council for the Basin and the Murray-Darling Basin Commission to assist the states and the Commonwealth to promote and co-ordinate planning across the Basin.
The past decade or so has witnessed major water policy reforms and initiatives. Following agreement at the Council of Australian Governments (COAG), an interim Cap was placed on surface water diversions in the Basin in 1995 (see Table One ). This was viewed as a first-step measure to avoid further overallocation and increase in water diversions. The Cap, however, is based on historical water use and not on what may be environmentally sustainable. 
National Water Initiative
A set of principles on water use and governance was agreed to by all governments in the Basin in 2004 in what is commonly called the National Water Initiative (NWI). For the first time, governments agreed to give primacy to meeting the needs of environment in terms of water use. It assigned a set of goals to work towards including the freeing up of water trade, ensuring nationally consistent and secure water entitlements in the Basin and statutory-based water planning to achieve environmental, social and economic outcomes.
A key provision of the NWI is the assignment of risk to water entitlement holders in terms of changes in the reliability or quantities of water allocated to their entitlements. This is defined under Sections 48 and 49 of the NWI. Beyond 2014, reductions in reliability in excess of 3 per cent of water allocations due to new knowledge or change in policies will be borne by governments. Importantly, water entitlement holders are to bear the full risk of reductions in reliability due to changes in climate or drought. To help implement the NWI, the National Water Commission was established to report on the state of water markets and progress towards all of the goals of the NWI.
Water Act 2007
Concerns about the lack of progress towards achieving the NWI, and state rivalries and inconsistencies in implementation, prompted the Commonwealth Government to legislate the Water Act 2007. This act represents the rules under which the Basin will be governed. A key aspect of the Act is the creation of the Murray-Darling Basin Authority that is charged with developing and implementing a Basin Plan. The Basin Plan will be operational from July 2011 and will set sustainable diversion limits for the entire Basin and its catchments. 3 The responsible Commonwealth Minister has the power under the Act to require state and regional water resource plans to conform to the overall Basin Plan. However, existing state water resource plans will not be legally obliged to meet the requirements of the Basin Plan until they expire. In the case of New South Wales these plans expire in 2014, but in Victoria existing plans remain in force until 2019. The Act was amended in 2008 to give additional responsibilities to the Australian Competition and Consumer Commission (ACCC) in the setting of water market rules for the Basin and to specify arrangements for meeting critical human needs for water.
Water for the Future
The third key pillar in water reform was announced in January 2007 as the National Plan for Water Security and was a 10 point plan over 10 years with $10 billion of funding. Most of the funding was allocated for two purposes: $5.8 billion for infrastructure to improve water use efficiency both off and on-farm and $3.0 billion for the purchase of water entitlements to reduce the overallocation of water and to increase environmental flows.
In March 2008, following a change in government at the Commonwealth, the plan was revised and repackaged as the Water for the Future with an enlarged budget to $12.9 billion. The amount allocated for infrastructure remains at $5.8 billion under the rubric of Sustainable Rural Water Use and Infrastructure (SRWUI) programs. SRWUI seeks to deliver substantial and lasting returns for the environment and secure a long-term future for irrigation communities while delivering 'value for money' (DEWHA 2009). The water entitlement purchase component of Water for the Future is called Restoring the Balance (RTB) and has a budget of $3.1 billion over ten years with substantial expenditures 'front loaded' in the first few years of implementation. The goal of RTB is to obtain water for the environment from willing sellers that represents 'value for money'. The Minister responsible has also stated that the RTB program will be used to "...ease the transition to lower diversion limits expected under the [Basin] Plan." (Wong 2009 ) As of the end of 2009, over $1.2 billion had been spent or was in the process of being spent to purchase approximately 800 GL of water entitlements that translates into about 500 GL of LTCE.
The Water for the Future, funded entirely by the Commonwealth, provides the means by which state priorities for water reform are realised. Financing these state priorities of up to $3.7 billion out of the $5.8 billion allocated for SRWUI program, as detailed in the July 2008 Intergovernmental Agreement on Murray-Darling Basin Reform Agreement, was crucial in ensuring state acceptance of the jurisdictional reforms detailed in the Water Act 2007 and its 2008 amendments. Thus, the Water for the Future includes irrigator incentives to achieve desired goals for the Basin as well as subsidies for priority projects to ensure the co-operation of States for water reform.
Economics of Water Reform
The ability of governments to alter course and improve current water reform is limited by past agreements and current budgets. In other words, what might be recommended if given a 'carte blanche' to undertake water reform is different to what can be done under existing institutional and financial constraints. In the 'carte blanche scenario', a full costbenefit analysis would be undertaken to consider all benefits and costs of public expenditures of various water reforms. In the 'constrained scenario' an economic analysis is restricted to promoting cost effectiveness of the planned expenditures to maximise the benefits from the given budget. We only evaluate the cost effectiveness of the current reform and suggest ways to progress the goals of water reform further with the same budget.
Some of the limits to current water reform that constrain policy makers include:
(1) $12.9 billion allocated to Water for the Future; (2) Incentives to states to co-operate on water reform as defined by planned expenditures in each state under the Intergovernmental Agreement on MurrayDarling Basin Reform; (3) Requirements of the Water Act 2007 that includes the establishment of a Basin Plan by July 2011; and (4) The Murray-Darling Basin Authority decision to define water entitlements for the environment as part of 'no take' or non-consumptive water allocations in the setting of sustainable diversion limits.
Any reform measure that fails to account for any one of these constraint is unlikely to be implemented, at least in the foreseeable future. To evaluate the cost effectiveness of water reform, we first review the economics of market-based water recovery and water infrastructure subsidies.
Market-based Water Recovery versus Infrastructure Subsidies
Market-based water recovery, as currently practised by the Australian Government, is to have a series of 'rolling tenders', whereby holders of water entitlements are able to provide an offer price to sell their entitlements to the Department of Environment, Water, Heritage and Arts (DEWHA) that is charged with undertaking the purchases. If the offer price is deemed to represent 'value for money' relative to competitive water markets, and if the entitlement is in a catchment where there are key environmental assets (such as Ramsar wetlands), then DEWHA accepts the bid and the eventual sale takes place after the necessary conveyancing. The actual water available for the environment is less than the nominal volume on the entitlement as the LTCE, that represents the average allocation to the entitlement, can be much less. As of September 2009 the LTCE of water entitlement purchases undertaken by the Australian Government up until that date was about 64 per cent. Thus, if the commonwealth had 1,000 GL of water entitlements then, on average, it would only expect to receive 640 GL for these entitlements. In dry years, it would receive much less than the LTCE.
An important issue with market-based water recovery is the existence of trade restrictions. Although the Australian Government has secured an exemption for its purchases of water entitlements for the environment in terms of the 4 per cent rule in Victoria, in September 2009 it signed a Memorandum of Understanding with the New South Wales Government that limits its purchases in that state. This agreement restricts Australian Government purchases of general security water entitlements to a maximum of 200 GL until 2011-2012.
Water reform subsidies for infrastructure are in two principal forms. They include upgrades to public or supply infrastructure off-farm and improvements in on-farm irrigation to increase water-use efficiency. Under Water for the Future, and in return for providing infrastructure subsidies, the Australian Government though the Commonwealth Environmental Water Holder (CEWH) receives water entitlements that it will use for the environment. Typically, CEWH will receive 50 per cent of the expected water savings from infrastructure subsidies in the form of water entitlements. The actual cost of the water delivered for the environment varies substantially by project. Some of the planned projects, such as the Northern Victoria Irrigation Renewal Project will deliver 175 GL at a cost of over $11,000 ML. 4 By comparison, the median price of high-reliability water entitlements in ML in Northern Victoria in 2008-2009 was $2,300/ML (National Water Commission, 2009a, p. 87).
The Australian Government expectation is that both market-based water recovery and infrastructure subsidies the expenditures should deliver 'value for money'. In the case of subsidies, they should also secure a long-term future for irrigation communities. Based on the market price of water entitlements and the cost of acquiring water via efficiency investments, the Social and Economics Reference Panel for the Murray-Darling Basin Commission concluded in April 2008, in a period of low-water availability, that water buybacks are a cost effective method of acquiring water. In a more recent evaluation by the Productivity Commission in December 2009, they find that "…the Australian Government may pay up to four times as much for recovering water through infrastructure upgrades that through water purchases" (Productivity Commission 2009b, p. 123) Research by Qureshi et al. (in press) supports the economic arguments for the cost effectivenesss of market-based water recovery relative to subsidies for infrastructure (Grafton 2007) . In their modelling of the Murrumbidgee catchment they account for return flows from irrigation that subsequently becomes available for downstream and aquifer users while also augmenting environmental flows. An improvement in on-farm efficiency that reduces return flows will have an offsetting and negative impact on environmental flows. As a result, in locations where there are lower levels of irrigation efficiency and return flows are larger, the cost effectiveness of water buybacks is enhanced relative to infrastructure subsidies. They find that improvements in water use efficiency in the Murrumbidgee would, at most, deliver 143 GL of increased environmental flows for a cost of up to $6,000/GL. By contrast, market-based water recovery could deliver up to 733 GL of environmental flows at a cost of $3,000 per GL.
A key reason for cost effectiveness of water buybacks is that, in contrast to infrastructure subsidies, they provide farmers with flexibility as to how to use less water. Farmers that voluntarily choose to sell their water in a buyback and remain farming can employ deficit irrigation, change their land use and/or tillage practices or invest in improvements in irrigation efficiency. In the subsidy approach, water is acquired only through efficiency improvements whether it is the least costly method or not. Water efficiency improvements may also have a 'rebound' effect in terms of reduced return flows and economically disadvantage irrigators and irrigation districts that, at their own expense, have already installed efficient irrigation systems.
Environmental Benefits, Environmental Flows and Opportunity Costs
Securing increased environmental flows is an important component to ensuring environmental sustainability. While necessary, how the water is used in terms of the timing and location of flows and the size of the individual volumes released for the environment are equally critical.
5 Thus fully 'carry over' rights of allocations to environmental water entitlements will be required to ensure the appropriate watering regime so that water can be saved and stored to ensure required 'pulse' events. In turn, the flow regime affects habitat quality, population of native species, biodiversity, recreational values and so on. To account for these benefits an environmental benefits index (EBI) should be used when determining 'value for money' when acquiring water for the environment. In other words, the benefits of acquiring water near to a key environmental assets may be such that that the EBI per dollar spent may be greater than in another catchment even if the cost per ML to acquire the water entitlement is higher. Table 3 . These losses vary between 1.71-2.41 billion for a 20 per cent reduction in water diversions and $4.65-5.48 billion for a 40 per cent reduction in water diversions. Table 4 provides the maximum extra costs to acquire additional water entitlements as a percentage of 2000-2001 agricultural water diversions in the Basin. These costs are over and above those already purchased under the Restoring the Balance program under Water for the Future. They represent the maximum extra costs to acquire water as some water entitlements have already been acquired in the Living Murray Initiative, and there will additional volumes of water for the environment under the SRWUI program and statebased initiatives.
6 Table 4 indicates that to attain the lower-bound value for environmental flows would cost an extra $1.7 billion with current entitlement prices in addition to what has currently been allocated in the Restoring the Balance program. To attain the upper-bound of desired environmental flows would cost $6.54 billion at current entitlement prices over and above what has been already allocated under RTB program. Table 4 and the underlying modelling are:
Important implications of
(1) There is a high probability that key environmental assets in the Basin can be maintained using the calculated upper-bound increases in environmental flows equivalent to about a 40 per cent reduction in water diversions for irrigated agriculture; (2) The funds budgeted in the Water for the Future are sufficient to achieve environmental sustainability if there is a reallocation of funding from investments in infrastructure towards additional market-based water recovery; and (3) To allow environmental water to 'piggy back' on natural flood events and ensure required 'pulse' events, allocations to environmental water entitlements need to be allowed to be fully carried over in water storages from one season to the next.
Sustainable Diversion Limits and Market-Based Water Recovery
A draft Basin plan will be announced in mid 2010 and the final Basin Plan, as developed by the Murray-Darling Basin Authority (MDBA), should be implemented from July 2011. A key feature of the Basin Plan will be the sustainable diversion limits (SDLs) for both groundwater and surface water across the entire Basin and by catchment. These SDLs will replace the existing Cap that was developed based on historical use. Although the Basin Plan will be operational from July 2011 it will not legally affect the water resource plans of the States until current plans expire. While many water resource plans will need to be compliant with the Basin plan by 2014, in the case of Victoria full compliance could be delayed until 2019.
Until the draft Basin Plan is announced it is not known what will be the proposed reduction in current diversions within the Basin. However, given the dire state of many of the environmental assets and the requirement of the Water Act 2007 that water diversions under the Basin Plan are environmentally sustainable it is highly unlikely that there will be less than a 20 per cent reduction in current average agricultural diversions. Given that a 40 per cent reduction in agricultural diversions would likely achieve healthy working rivers in the Basin, a decline greater than this proportion in the Basin Plan would be unexpected. Reductions in current diversions by these amounts in the to-be-defined sustainable diversion limits can be achieved prior to the implementation of the Basin Plan through Restoring the Balance program, and also be reducing the allocations to holders of water entitlements after the plan becomes operational.
A difficulty in continuing market-based water recovery after the Basin Plan is implemented is that water entitlements purchased by governments for environmental purposes will not be considered as part of the 'take' or consumptive use. Consequently, market-based water recovery after the Basin Plan is implemented would require revisions to the SDLs to account for increased environmental holdings by governments. Rather than change the Basin Plan shortly after it is implemented, which will be difficult to do institutionally, it would be preferable to complete the purchases of water entitlements for the environment prior to July 2011. This would have the added benefit of providing financial compensation to entitlement holders who wish to sell their entitlements before the reliability of entitlements are adjusted downwards as part of the Basin Plan.
The Basin Plan and Value for Money
Reductions in water diversions before the Basin Plan is implemented could be achieved if the entire budget for Restoring the Balance, and also extra funds allocated for subsidies under Water for the Future, were spent prior to July 2011. Using the figures provided in Table 4 , a 30 per cent reduction in diversions would require additional funding of about $4 billion. These funds could be made available from the $5.8 billion currently allocated under the SRWUI program. If needs be, separate funding out of Water for the Future, matched by States, could be provided to support public and community services in vulnerable Basin communities to help achieve the goal of securing a long-term future for irrigation communities. Such assistance would be targeted to supplementing services, where appropriate, rather than grants to individuals or businesses.
The buyback would be best accomplished through two reverse tenders after the announcement of the draft Basin Plan. 7 This would allow for better targeting of purchases to meet the sustainable diversion limits and could be achieved at a lower cost per ML of LTCE water acquired than previous purchases by the Australian Government because the alternative for irrigators will be reduced reliability of their water entitlements from July 2011.
Irrigated farmers, states and entitlement holders would all be allowed to participate in the tenders, but the selection of what projects or water entitlements were funded would be based solely on the expected environmental benefits per dollar spent, or if this proved impossible to implement, then on 'value for money' calculated on the basis of the cost to acquire per ML of actual water restored to the environment. The amount spent in each state could also be specified as a constraint, if necessary, to meet the spending targets agreed to by COAG in the July 2008 Intergovernmental Agreement on Murray-Darling Basin Reform. However, a reasonable condition by the Australian Government for accepting state spending constraints in the tender process would be the full co-operation by all states in the removal of restrictions on water entitlement and allocation trade. If state spending constraints were implemented, however, the actual projects or entitlements purchased would not be constrained within each state and would still be determined on the basis of 'value for money'.
The purchase of water entitlements, and subsidies for infrastructure project funding when cost effective, in such a tender process would provide the farmers in the Basin with the funds necessary to undertake autonomous adjustment to the Basin Plan. It would also provide the Australian Government with a large holding of water entitlements prior to implementation of the Basin Plan that would be treated like any other entitlements in terms of water allocations. Thus, unlike rules-based or planned water in existing water resource plans that lack rules aligned to objectives (Hamstead 2009), there would an assurance that the actual water allocated to entitlements would be used for environmental flows. This is particularly important given the very poor state of most river valleys in the Basin, and the fact that it will not be until 2019 that all state water resource plans need to become fully compliant with the Basin Plan.
Concluding Remarks
Water reform in the Murray-Darling Basin is at proverbial watershed. The principles in the form of the National Water Initiative are well defined and agreed to by all governments and the rules in the form of the Water Act 2007 and its amendments provide the framework to implement reform. Unfortunately, the financial incentives for reform, as defined under the $12.9 billion Water for the Future, will not achieve the twin goals of ensuring environmental sustainability and 'value for money'.
Using the principal constraints faced by the Australian Government in terms of the amount of funding available and the existing expenditure commitments to states, it is argued that the stated objectives could be achieved in a much more cost effective way. In particular, if the $3.1 billion allocated to buying water entitlements and the $5.8 billion targeted for water infrastructure subsidies were combined, the Australian Government would be able to ensure a high probability of healthy working rivers within the Basin and for no extra cost. The combined funds would be spent to ensure 'value for money' either in terms of maximising expected environmental benefits per dollar spent, or by maximising the water acquired per dollar of expenditure. If this money were spent prior to the implementation of the Basin Plan in July 2011 in a two-step tender process it would greatly assist farmers and their communities to autonomously adjust to lower water diversions. 
Government Water Policy Reforms and Initiatives in the Murray-Darling Basin 1994-2011
February 1994 The Council of Australian Governments (COAG) endorses a framework of initiatives for the water industry to run over a sevenyear period that includes: -water pricing reform based on the principles of consumptionbased pricing and full cost recovery; -elimination of cross subsidies and making other subsidies transparent; -clarifying water property; -facilitating and promoting water trading; -rigorous assessment of new rural water projects; and -reforming water industry institutions
1995
States implement an Interim Cap (made permanent in July 1997) based on 1993-94 levels of utilization, but (1) 
July 2011
The Basin Plan establishes sustainable diversion limits to cap extractions in both surface and groundwater without: (1) compromising key environmental assets; (2) key ecosystem functions; (3) key environmental outcomes or (4) the productive base of the water resources. All state and catchment water resource plans (2014 in NSW and Victoria in 2019) must eventually conform to the Basin Plan. 1. Net change is the proportional reduction in mean net economic returns relative to the no buy back scenario.
Source: Adapted from Grafton and Jiang (2010). Notes: 1. Direct losses are reduced on-farm net economic returns. These would be fully compensated for with voluntary market-based water recovery. 2. Present value is calculated over a 50-year time horizon.
Source: Adapted from Grafton and Jiang (2010). Source: Adapted from Grafton and Jiang (2010).
